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0. Introduction.l

The project on computerizing Chinese dialect data had its inception
in the summer of 1966 at the University of California, Berkeley. At
that time, Professor William S-Y. Wang, in his two workpapers,2 outlined
the need for & more viable method of handling the vast amounts of data
which are aveilable in the Ancient Chinese rime books, for example,
Guing yin and J{ yun (the latter containing well over 50,000 logographic
entries), and in the dialect dictionaries and surveys which have been
recently compiled in China. bhese materials constitute & vast source of
data which has to be analyzed in greater detail in order that our recon-
struction of the earlier stages of the Chinese language may be more
accurate and complete. Furthermore, because until now the most impressive
achievements of comparative linguistics have been mainly in the field of
Indo-European, a clearei- picture of the h:lstor icai developments in another
major language group such as Chinese (which is structurally different
from Indo-European) would pe crucial for a more balanced perspective on
the nature of sound change in human language.

However, the very vastness of the available data on Chinese has
until now been more of & hindrance then a help, since the difficulties

in tabulating and analyzing this date are almost insurmountable for

-individual scholars, or even small groups of scholars. The solution to

this problem lies in the use of digital computers, which can handle great
amomfs of data at great speed. Although the initial outlay of time and
effort :I.mroivéd is still by no meens minimal even for computerizing a
single rime or d:lalect dictionery, it is much less time-consuming thaxj
manual fébu.‘l.ation of information. Moreover, the task of coding different

¢
source materials can be distributed to several groups or institutions,




which in return for the money and effort invested will eventually be ‘able

i to share in the information provided by the computer. In this way, we

can begin integrating the materials from diverse sources into a compu-

?E terized pool of information which will yield factual answers quickly and

accurately.

During the summer of 1966, two concrete steps were taken to explore

the problems involved in the coding of the data. First, Professor Wang

i ~ devised a coding system for the material in the Hényi fangyin 23h)3

(hereqfter referred to as the Zihui) which will bé described below in

. detail. Second, Charles N. Li, a graduate student at the University of

: _ California, Berkeley, was assigned to devise a computer code for Chinese

logographs.
In October, 1967, work began on the coding of the seven Mandarin

’n

et om em e em oo em oem e G )

dialects in the Zlhul. At the time of this writing the coding of the

above-mentionea pdrtion of the Z}hul has been completed; the keypunching

- of the IBM cards is still in progress, but & sufficient sample of the
dafq. cards 18 aveilable to test the computer programs which have already
been writtén. |

After the computer progrems have been sufficiently tested oh the
Mandarin dste end found competible with our purposes, the rest of the
dislect data in the ZYhu} will be coded and added. In the future, data

from other dialect surveys, rime books, Sino-Korean, Sino~-Japanese, and
S:ino-Anna‘._:ﬁese can also be added without any need for major revision of

the computer p:rograins which have been written.

Xl bty et
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1. The organization of the date in the Hinyd flingyin zlhu! and our

coding schemne.

The ZYhu} contaeins, roughly, 2700 Chinese logographs with their

Ancient Chinese classification according to the rime dictionaries Guéng

yin and J } yun, and their phonetic velue in the following seventeen
Chinese dialects: Pekinese, Jl-ndn, Xi-an, Tdi-yudn, Hin-k3u, Chéng-du,
Yéng-zhdu (Mendarin dialects); S-zhu, Wen-zhou (Wu dislects); Cheng-sha,
Shuang-feng (Xiang dialects); Nen-chang (a Gén dialect); Méi-xidn (a Halka
dialect); Gu¥ng-dong (a Cantorese dialect); Xié.-me'n, Chdo-zhou (Southern
Mir dialects); and Fi-zhou (e Ndrthern Min dialect). (The ‘logograrhs in

the Z}hu} are arranged according to the Peking pronunciation by final,

'initial, and tone.)

This information in the Zihul is arranged in, roughly, 2700 colums;
each column contains nineteen celis. Cell 1 contains tiie Chinese logo-
graph, and sometimes the following information:

(1) If the same logograph appears twice in the zdu} (i.e. if it
haes more than one pronunciation according to its meaning or 'a.céord_ing to
a particular disyllabic word in which it appears as &n element), the

compilers also list the expression in which the said logograph hes a

particular phonetic value. For example, on page 117 we have 2{%; vhich is

pronounced “kei in the Peking Mandarin expression %5 1%, 3 on page 6Lk, we

encounter the same logograph with the phonetic value ct(,i which it has in
the word At ?9/\ (in the same d:.a.lect)
(2) Logographs which have the same phonetic value in all the dialects

listed, as well as the same classification in the Ancient Chinese rime

books (i.e. logographs completely homphonous with the main logograph in
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Cell 1), are listed in a footnote.

—J

The Coding of Cell 1:

Although the codé for the logographs which was devised by Charles L:lh

was ingenious, it still failed to present a system whereby a Chinese

—

logograph could easily be coded and decoded. Moreover, his code was not

very economical, in thet it required long strings of code characters

vwhich would substantially increase the time consumed in the keypunching .
of the data. The Chinese telegraphic codes was, therefore, adopted for |
the coding of Celi 1. This latter code, althourh still not very satis- ’1

fa.ctory in many respects, was found to be more useful for our purposes

then Li's code. In his final report (Li 1967), Li summarizes the problems

involved:

'The problems involved in devis ing a character coding system 2

i
are of three types. The first type of problems has to do with the ﬂ
establishment of an isomorphic relation between the codes and the 9
characters; the second type is conc':erned with decoding; the third ﬂ
type is concerned with simplicity. Thus, a perfect coding sycstem
will provide a uni.qué code for each character, a simple and easy to ]

learn coding procedure, and a direct, simple decoding procedure ™

that requires no reference to a dictionary. One may choose to solve

only one type of problems and ignore the others. For exg.mple , the

telegrephic code is a system which provides good solutions to prob-

lems of the first andsecond type, but completely ignores the problems

of the second type. My coding system aims at a perfect solution to

all the problems, but falls short of its aim. The system has been

‘ il_ni:roved in its ability to provide a unique end a shorter code for
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each character. But, the coding and, therefore, the decoding pro-
cedures 'as well, since they are merely the inverse of each other,
are getting more complicated. It seems that the only perfect solu-
tion to the coding problem is to employ mechanical means to perform

both the coding and the decoding...' .

| In the case of the logographs which appear more then once in the
z3hu} (see p. 3), we have added supplementery alphabetic symbols to the
teleéraphic code to indicate that a particular logogreph appears more then
once. For example, the telegraphic code ﬁaréﬁ;- is 4822; its first occur-

rence (on p. 64) was accordingly coded as 4822A, whereass its second occur-

rence (on p. 117) was coded as 4822B. (It should be noted that the

telegraphic code sometimes also contains an alphabetic code letter; for

example,‘*%) js W75A. However, since the telegraphic code always con-

‘tains four code characters, there will be no confusion between, say, 4T75A,

and 0&75A, o475B: it is only the fifth code character that specifies'a
case of multiple occurrence in the Zihui.)

Finally, the homophonous logographs ere coded separately within their
own matrices or colums. (In other wbrds, they are trested as separate
entries.) We could have easily provided more parts for Cell 1, each part
containing the telegraphic code for the homophonous logographs. However,
ﬁe hed to foresee the possibility that the logographs in qnéstion might
not turn out to be perfectly homophonous to each other in the dialects

covered by other dictioneries or surveys which will be coded in the future.

. Cell 2 and its coding:

Cell 2 contains information on the phonological categories assigned

" %o each particular logograph by the Ancient Chinese rime books (Guing yun
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and J{ yin). In a few cases where a logograph does not appear in these
rime books, Cell 2 is blank and is coded as zero.

This cell contains the following parts:
Part 1. 16 shé (:}}q ) or 'rimemes'. The 16 shé are each coded by two
letters: the first letter denotes either néi zhuin (W #% )(N, 0, P) or
wii zhudn (Jb ?% ) (W, X); the second letter denotes the ending (0, I, U,
M, N, G). (See Appendix I, Part I.a.)
Part.2. kii-kdu vs. hé-kdu (Pl vs. U ). These are coded as
KAI and HE, respectively. (See Appendix I, Part I.b.)
Part 3. Four divisions or déng ('% | ). These are coded as 1D, 2D, 3D,

4. (See Appendix I, Part I.c)
2, % = 3, = b,

Part 4. Tome. ¥ = 1, b
(See Appendix I, Part I.d.)
Part 5. Subrimes or yun (%‘5 ). There are about 189 yuin. These are
coded numerically according to the shé to which they belong. | (See Appendix
I, Part I.e.) , |

Part 6. Initial or ni¥ (&L ) (4O categories). These are coded by an

alphabetical code based on D3ng Tdng-hé's reconstruction of the Ancient

Chinese mitia.ls.6 (See Appendix I, Part I.f.)

Cells 3-19:

These. cells contain the information (in the IPA transcription) on the
phonetic value of each logograph in the following dialects:

Cell 3 = Peking (U5 ) |
Jl-nén (:Ig \#l )

Cell 5 = Xi-an (WH )

Cell L

Cell 6 = Tai-yusn (AJ%. )

LIy
.
"
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Cell 7 = Hdn-kdu 29 )

Cell 8 = Chéng-au (& A )

Cell 9 = Ydng-zhou ( t;g H )

Cell 10 = Si-zhou ( 7 M )

Cell 11 = Wen-zhou ( 3% H )

Cell 12 = Chdng-sha ( k& >V )

Cell 13 = Shuang-feng ( 4QEJ§> )

Cell 14 = Nen-chang ( & & )

Cell 15 = Méi-xidn ( A& #% )

Cell 16 = Guiing-zhou (5 H )

Cell 17 = xid-mén (/G P )

Cell 18 = Chdo-zhou ( 3R 1 )

| Cell 19 = Fd-zhou (%% Ml )

As stated sbove, we have so far coded only the seven Manderin dialects,
i.e. Cells 3 to 9 inclusive.

In each cell there mey be more than one pronunciation of the logo-
graph: sometimes there are several varient readings of a particular logo-
graph in a sihgie dialect. In many cases the difference among the variant
pronunciations is that between the colloquial pronunciation vs. the read-

ing or literary pronunciation. In the 2}hul, the contrast between the | |

colloquial and reading pronunciation is indicated by a single underline and
a double underline, respectively.

In our code each syllablé is broken down into four parfs:

Part 1. Tone. (For the symbols used, see Appendix I, Part II.a.)'

Part 2. Initisl. (For the symbols used, see Appendix I, Part II.b.)

Part 3. Vowel complex. (For the symbols used, see Appendix I, Part

II.c.)

e s
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Part 4. Final consonant. (For the symbols used, see Appendix I,
Part II.d.)

Note: Zero initial and zero final are both coded as .

The contrast between the colloquial and the reading pronunciation
of a logograph is shown in the following manner: whenever there is a
contrast between these two types of readings, the colloquial pronuncia-
tion is coded within parentheses. For example, the logogreph §, in the
Xid-mén (Amoy) dialect has these two values: (a) literary kian and (b)
colloquial ki’ In our code, these two syllables will be symbolized as
follows ([]represents a single space):

C.17 []P.13P.2KP. 3TAP. ¥ [] (P.13P.2KP.31ZP, )

If there are two or more colloquial variants, but no literary variants,
the colloquial readings are not enclosed in parentheses, but are merely
separated by one space.

The coding of syllabic nesals presents something of a conceptual

problem. For example, the logograph ;E_ has the phonetic value el (sylldbic‘

velar nasal) in the dialects of Su-zhou, Wen-zhou, Méi-xidn, and Guing-rhou.
In this case, what is to be considered the initiel, the vowel complex, and
the final? For this syllable we code zero initial, zero final, and y as -
the vocalic element. As far as our code is coﬁcerned, this treatment
accords with the genefal pattern: only nonvocalic segments can appear as
1n1£1als or finals, However, if we are interested in finding the reflexes
of the Ancient Chinese initial £ (usually reconstructed as ¥%j)), then
the nature of the vocalic segment becomes relevant. Our program must,
thereforé, instruct the computer not only to examine Part 2 of each cell
(in which the initial is coded), but also the contents of Cell 3 in each

dialect which has syllabic nasals in its inventory.

d{""}d—n’ﬂt“‘:‘a
Mg i ¥ 3
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2. General notes on the coding format.

In our code each column of the Zihul begins with an asterisk and ends
in a slash. The asterisk is always punéhed in colum 1 of an IBM card.
A cell is specified by C.X, where X stands for the number of the cell.
For example, cell one 1is coded C.1l, cell seven is C.7. The cell address,
C.X, is always preceded and followed by at least one blank space, except
for C.1, which is immediately preceded by an asterisk. Only the first
seventy-two colums of an IBM card carry the codes; the last eight columns
are reserved for the card identificetion number. A part (i.e. a division
within each cell) is coded P.X, where X stands for the number of the part.
Thus, part one is coded P.1, part two is coded P.2, and so on. For
example, the coding of the column for the logograph 45 (p. 6l4) will look
1ike this: *C.1 (Ju822a (]c.2 DP.]NMP.2KAIP.33DPJI»1I»P.51&P.6K 0
¢.3 [ P.12P.27CP.31P. 40 (] C.4 () P.1, etcs +co [1C9 [ P.14P.2TCP,.3IE3P.Q [
(P.12P.2KP, 3E31P.40) [}/

[)represents a significant space in the code. As stated earlier,

‘whenever our code specifies a space between symbols, we have left at least

two spaces blank. This extra spacing allows us to make corrections on the
IBM cards without shifting the date to preserve the spacing required by
the code format. The symbols which eppear in Cells 2-19 are listed in

Appendix I.

3. The computer program7

3.0, Purpose. The Chinese  Dictionary Program is designed to read a

Chinese dictionary, Hényi fangyin zihu}, from cerds and then print tables

_consisting of certain parts of certain entries. Parts of entries are

printed only if the whole entry fulfills specified requirements. At the
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present time, specified parts must contain one of several possible choices.
The program is organized so that the matching and printing specifications
may be easily and clearly given. The program can also meke a thorough
check of the cards to make sure they are punched properly.
3.1. Organization. The entire Chinese Dictionary Program is actually
a collection of small programs built around the main dictionary-search .
program. This main dictionary program reads in the Hanyd fangyIn zlhu}
and prints specified parts of an entry if specified conditions are met.
The ‘subsidiary programs do such things as reading in the print specifica-
tions and converting them into a form usable by the main dictionary
routine, or reading in the match specifications and converting them for
use by the main dictionary routine. These separate programs are all tied
together by a master program called the Executive. The Executive Program
’- reads control cards and executes programs depending on what the control
card says. The standard form of control cards has a '$' in the first
column followed by a name. For example:
$DICT. This calls the main dictionary progrem. The basic operation
of this programl has already been explained. The cards of the
" Hény¥ fangyin zihul must immediately follow. The program returns
control to the Executive Program when a $-card is read.
$PRINT. This sets up the Print Table. All, or any number of, parts
of & cell may be specified on a single specification card. The
total number of parts is limited only by how much room is on the
printer line (see $WIDTH). The following are some examples:
Cc.1l | (print all of Cell 1)

C.2_P.5 SUBRHYME (print Cell 2, Part 5)

by o
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C.12_P.2_P.3_ INITIAL AND_NUCLEUS (print Parts 2 & 3 of Cell 12) ?
C.17 (print all of Cell 17)

! The specifications must be in the same order &8 in the dic-

’: tionary entry. Exactly one space must appear between each part of
the specification. If two consecutive blanks are found, the rest

of the card is treated as a comment. The specifications must start
in the first column (i.e. a 'C' must appear in col. 1). A limited

’ check is made to see if these rules are followed.

The Print Table routine reads specification cards and builds
up the Print Teble until a card with a '$' in the first column is

found, when it returns to the Executive Program.

$TITIE. This allows a title to be printed. The dictionary program

doesn't print a title, but this option mey be used. The paper is

normally shifted to a new page; then a line is printed. This line

is formed by taking together all eighty columns of the first card

following and the first forty columms of the second card following.

Thus, each $TITLE card may skip to a new page, then print a single

line.

then the next $TITIE card will not skip to a new page. This allows

two or more lines to be printed at the beginning of a page.
Each line is followed by a single blank line. After the two

cards following the $TITIE card are teken care of, the Executive
Progrem takes over. The next $TITLE card after a simple $TITIE
‘card will be printed on a new page.

$WIDTH n. The normal £ie1d width for the printout of the main dic-

tionary program is ten characters. This allows twelve parts to

[] If, however, the control card is of the form $TITLE SUPPRESS,




;
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be printed out. The $WIDTH n control card changes this field
width to n characters (n is a single digit). Thus, if n is six,
tventy parts can be printed out. The value of n controls only
the printing, not the comparisons used to determine whether some-
‘thing will be printed.
If n Iisn"t a digit (e.g. a letter), a message will be typed
and the field width set to ten.
$PAUSE. This simply halts the execution until the START button is
pushed. It g_ives the operator time to change the input.’
'$TYPEWRITER INPUT, This causes all subsequent input to be from the
| typevwriter.
$CARD INPUT. This causes all subsequent input to be from the card
reader.
$SEQUENCE CHECK. This causes the cards thet form the Hinyid pangyin
z}hul to be éequence-checked. If two cards are out of order, a
méssa;ge is typed and the computer halts. '
$NO SEQUENCE CHECK. .This stops sequence checking.
$LIST CONTROL CARDS. This causes all subsequent control cards to be
typed on the typewriter.
$UNLIST CONTROL CARDS. This stops the listing of control cards.
$END. This signals the end of the run. A méssage is typed and the
IBM Monitor Program takes over.
3.2, Method. The main dictionary-routine works basically on two
tables. The Print Table tells what specific parts of each entry are to
be printed in the case of a successful match. The Match Teble tells what

things should match. Each entry in the Match Table consists of a part

P '
NS
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number (e.g. 025 stands for Cell 2, Part 5) and & number of choices. If
the specified part of the entry exactly matches any of the choices in the
corresponding entry in the Metch Teble, then the dictionary entry remains
as é possible match. If the specified part of the dictionary fails to
match any of the choices, the dictionary entry is rejected, and a new
entry is considered. |

The main dictionary-routine may also be changed so that it prints or
types e message if the dictionary entry fails to match. This is particular-
1y useful when the Match Table specifies all Jegel possibilities, so that

any incorrect cards may be found. Though the dictionary routine normally

" does & partigl check on the entries, it cannot catch all of the mistakes

without this change. The change may be easily made by means of & control
card.

If a mistake is found, the typewriter types a message, é.g. ERROR 02,
and stops. When\the START button oh the console is pushed, the typewriter
will type out the offending c;rd and halt again. If the START button 1is
pressed again, the computer will ignore the error and continue as if it
vere correct. A table of possible errors, their meanings, and possible

tfeatments follows:




Number
02§
02
03
ok
05
06

ko

L
15

16

17

Routine
DICT
DICT
DICT

. DICT

PRINT
PRINT

PRINT

PRINT
PRINT
. MATCH
MATCH

MATCH

MATCH
 MATCH

MATCH
MATCH

MATCH

Error Teble

Explenation

Neither a 'C' or a 'P' precedes a '.'

A ' "' doesn't follow a 'C.mn'

A '.," doesn't follow & 'C.nP' or a 'C.nnP'

Sequencing error

First character isn't a '$' or a 'C'

A '.' doesn't follow & 'C'

A '' doesn't follow a 'C.nn'

A ', doesn't follow ¢ 'C.n P' or a 'C.nn P'

A '' doesn't foliow e 'C.nn P.n' or a 'C.n'P.-n'
First character isn't a 'T$' or a 'C

A '.' doesn't follow a 'C'

A.'"' doesn't follow a 'C.nn'

A 'P" doesn't follow a 'C.n' .'oi' a 'C.nn'

'.' -doesn't follow & 'C.n P' or & 'C.nn P'

A character that isn't a ' ' or a ',' is between

choice fields

The end of the card was reached vhile forming a
choice

A choice field was too long

LI
' .
r‘ﬂ é‘ "‘““?




Other possible errors:

C.1_ THE LOGOGRAPH (incorrect order)

C.k

C.2__ ANCIENT CHINESE_CLASSIFICATION

C.3__P.3_P.h_ NUCLEUS_AND_ENDING (P.3_P.k are treated as a comment)
C.2_?.l_?.h_?.6_?;5 (incorrect order)

c.1¢ ‘ (letter O instead of digit O)

C.2_P.I_P.5___ PEKING DIALECT gletter I instead of digit 1)
too high a part number) '

Setting up the Match Table

The Match Table tells the program;what the parts of a dictionary

entry should be. If all parts of an entry match the specifications, tﬁe

dictionary-rontine will print out the entry (as specified by the Print

Table). There may be a unique gpecification-for a particular part of a

‘cell, or there may be several choices. If a part of a dictionary routine
matches any of the choices, it remains a possiblevmatch, and will be
printed vhen the end of the entry is reached. If a part of an eﬁtry
fails to msfch any of the choices, the entry is skipped and a new entry

48 begun.

The routine to set up the Match Table is called by a $MATCH cerd.
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This card must be followed by cards specifying what parts must match ﬁith

which choices. Each card gives information about one part. For example:

c.1l _/1572/, __/3632/, __feo11/, /s006/

c.2_P.1__ /wo/, /XG/

C.2_P.2__ /KAI/ |

‘The specifications must be in the same order as in the diétionary
entry. Exactly one space must occur between the C-part and the P-part of
the specification. The specifications must start in the first column

(i.e. @ 'C' must appear in col. 1).

When the Match Table routine reads e card with a '$' in the first

colum, it returns to the Executive Program.

4. Errors in the zZihul.

As éhi Wén-tdo pointed out in his review (1963), the Zihul contains
numerous érrors of various types. In the course of our coding, we took
into account all the errors noticed by Shi and hafe corrected those for
vhich he gives the necessary correction. Unfortunately, Shi did not have
the ppportunity to weed out all the errors in the Zlhui, but merely listed
the types of errors which occur,‘giving sevgral examples for each. There-
fbre, we had to be on the alert to catch thé remaining errors and correct
them to the best of our sbility. A list of the errata in the Zhu} is
given in Appendix III of this report. It includes the specific érfors
mentioned by Shi, as well as those discovered by our ccders.

Some of the errors were easily corrected. Others, although we noted
the error involved, were not corrected, since to do so would remire a
consultation with native speakers of the pertinent dialects. In many

cases, our errata list merely states that a certain form may be erroneously

B

3
3

B!
[

1
i
0
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transeribed or that some element is missing, but we were unable to provide
the correct form. In those cases where an element is omitted, we have
coded the missing part as XX; thus, the computer will be able to retrieve
all incomplete entries, and we shall be able to correct them in the
future by consulting Chinese informents. We shall simply have to go

through our errate list and attempt to correct other types of errors &as

' ._the occasion arises.

Most of the errors found in the Zihul can be classified under the
following headings: |
(1) Omission.

Tone marks are omitted quite ﬁ'equently. There is reason to suspect:
that in manv cases a nasalization mark is missing, but there was no way
of checking this supposition.

(2) Miswritten or wrong logographs in Cell 2.

There are numerous cases of this throughout the Zmu}. For example,
on page 29, Cell 2, Part 6 for the logograph ,%- has & instead of 8 3
on page 25, Cell 2, Part 6 for the logograph :}gf ha.g 3g  instead of R .
(3) Mismatch between the rimeme ( ﬂq ) end the subrime ('i‘a ).

For example, on page 38, Cell 2, Parts 1 and 5 of the logograph %«
do not match, since R is a subrime of W a‘;‘ -, not of éﬁ 5}%

(4) Mismatch between & dialect form and the phonetic inventory of the
same dia.lect (as listed in the introductory chapter of the Zlhu:.)

This type of mismatch often involves tones as well as the segmenta.l :
elements. For example, on page h the logograph /7 /'% in the T&i-yusn

dialect (Cell 6) is listed as being F% ¥ in tone, vhereas, a.ccording to
the inventory of tones for this dielect, there is no distinction between

@%S‘Z end i!/z;i\l . On page 10, the logograph }f_ is lisfed as having the

A
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final -isp in Chéo-zhou, but the inventory of finals does not list this
final for ChAo-zhdou. According to Shi Wén-tdo, in some instances the
phonetic inventory is incomplete as it stands and the dialect forms
recorded in the Z}hul are actually correct.

(5) Haphazard handling of the doublets in Ancient Chinese.

It appears that the editors of the Zlhul either ignored or did not
know how to deal with the problem of doﬁbleté, i.e._those logographs
vhich had more than one phonetic value in Ancient Chinese and were accord-
ingly listed under different categories in the rime books. In most cases,
the editors give in Cell 2 that category which most of the dialect forms
fit, without noting that some of the dialects have a form which reflects
another Ancient Chinese value of the logograph in question. For example,
on page 159, the logpgraph-{& is listed as having t as its tone in.
Ancient Chinese and belonging to the subrime Jﬁ . However, in many.
dialects this word is read as % ;’iév‘- : Hdn-kdu, wén-zhaﬁ, Cheng-sha,
Na:n-éhing, Guing-dong and Chfo-zhou. If we consult the Guing yun we dis-
cover that - s listed there under the subrime A (L g’q’* ) as well
es the swbrime % (. A ). Thus, for the purposes of establishing
sound correspondences it would be better to split such matrices into‘two
or more matrices, each reflecting a different Ancient Chinese classifica-
tion. |

This problem is further complicated for those logographs which have
two different categorizations in the Ancient Chinese rime books: the
editors of the Zihul have split these into two separate matrices without
regard to the beﬁavior of these doublets in other Chinese dialects. This
overemphasis on the written representation of Chinese morphemes as well

as the overall orientation towards Peking Mandarin results in a skewed

— =
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picture of the phonological correspondences among ind:{vidual dialects: in
many dielects the phonological distinction between the doublets is erased,
perhaps through analogy; the statistically dominant phonological value of
the logograph may replace the less-used phonological value of the same
logogreph.

For example, in Peking Manderin the logograph %4  has two pro-
nunciations: teiesu (¥ f?’ ) in the expression ﬁ(% 'to teach', and
teian’ (% /%'l ) in the expression ﬁi% teducation'. This tonal
distinction is duly reflected in the Guing yun, which classifies the first
instance as belonging to the subrime % ( :'f-' ﬁ%‘ ) and the second instance
as belonging to the subrime gg; (% ﬁﬁi ). However, a glance at the
two matrices for this logograph in the Zihul (pages 1uk and 145) shows
that although ﬁ in the expression ﬁ'ﬁ is reflected as a %\%‘
in every dialect listed, in the case of ﬁ}[ i!.l ﬁ% , the Mandarin

dlalects, the Wen-zhou dislect, and the Méi-xidn dialect reflect the A
| but none of the other dialects reflect the expected tone, namely % ﬁ\ .
Obviously, in the latter dialects the two values of this logograph merged
into one which is pronounced % % ' .

From the point of view of comparative morphology, this end similar
phenomena are, to be sure, highly interesting. On the other hand, if we
are primarily interested in tabulating phonological correspondences, the
arrangement of the date in the Z}hul is very unsatisfactory, and, in the
case described above, would causé thé computer to tebulate the following
tone correspondence which is obviously invalid: Anciént Chinese $ ﬁ :

Mandarin dialects Tf fi“l « Mei-xién dialect Sf‘- ﬁa’s\ : Wen-zhou dialect
. |

,T¢ ﬁﬁ'l : other dialects % fj{% .

RECRIRT WA T ]
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Of course, the number of logographs showing such faculty corresponden-

ces will probably be so small that it will be easy to spot these anomalies.

For our purposes, however, it would have been much more desirable to
leave blank those cells which show morphological levelling rather than the
regular phonological development.

The problem of the doublets in the Z}hu} is so complex that it was
not possible to solve it during the course of the coding. One way out of
tp:l.s dilemma is to leave the matrices as they are, and then by utilizing a
special computer program, to extract and tabulate all the data on the
doublets and the irregular correspondences which may involve dout;lets .
Once such a tabulation is available, the necessary splitting of the matrices
and the deletion of the irregular forms cen be effected.

(6) Faulty cognates.

There are cases where one would suspect that a dialect form does not
belong in a particular matrix since it shows very unusual éound correspon-
dences. For example, on pa.gé 41 we have the logograph 3— vhich in most
of the dialects has ts as initiel (and according to Guing yun, hes the
initial Z:% in Ancient Chinese, usually reconstructed as *I;s); one of
the colloquisl forms in the Amoy dislect, however, is ‘kia (along with
“tsi and “dzi), which does not seem to belong in the same phonological
category. Again, on page 70 the Amoy colloguial i-ead:lng of the 1dgosraph
- «—~ 18 .glven as tsit,, but no other dialect shows ts as an initial, \a.nd

the Guing yin classification indicates that the ‘Ancient Chinese initial

' was & glottél stop. This Amoy form may be a reflex of some other Chinese

word cognate to Tibetan chig ('one') or a loan word from some Tibeto-
Burman languege. (Judging from several Amoy forms, I suspect that the
finals -Ik and -it are sometimes confused with each other.)

3
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- that the abbreviations were. usually devised on the basis of Mandarin pro-

Nevertheless, it seemed best not to alter or discard such examples.
They can be singled out for special study after the computer tabulates all
apparent irregularities.

In addition to the above-mentioned types of errors, there are numerous
minor errors of omission and commission. The IPA symbols are often writ-
ten cursively; what is more confusing, the same IPA symbol varies radically
in its graphic representation. Thus, i varies from ¢ to< ’ 2 toi (see
pages 99, 102, and 123 of the Zihul).

The general inadequacy of the Zlhul, however, lies in its basic
orientation to the Chinese logograph. Some of the errors which are caused
by this orientation were already discussed in connection with the problem
of doublets; another type of error will illustrate this point further.

On page 166, the logograph #2 1is listed as having the following
Ancient Chinese classification: }5&',:&— E ? i?ﬁ . However, ¥ . 1is
a subrime of the W % , not of /& 43 . Thus, there is a mismatch

between the rimeme ( ‘{g‘ ) and the subrime ( %ﬁ ). It turns out

that Guing yin lists two different logographs, 32 and % ; the former
.is classified as W #— L%, the latter as B f —Z aﬂ% . Now, #2 is
currently used as an abbreviated form of 3}& s Since in Peking Mandarin

the pronunciation of the two logographs is identical;: although in Ancient
Chinese the two words ended in -n and -m, respectively. It appears that

in the ZYhu) 8 is the abbreviated form of 3)35 ,- since those dialects -
- )

which have preserved the distinction between -n and -m show. -m as the final.

This. raises the question: are there many more mistakes which have
been caused by the use of abbreviated logographs? We must keep in mind

nunciation, whereas many dialects preserve more original distinctions than




Mandarin. Second, if written logographs were used to elicit phonetic data
from dialect speakers, how much care was taken to see that the informants
did not merely give the pronunciation of the phonetic element of a logo-
graph if the morpheme represented by a particular logograph was not cur-
rently used in their dialect? In the above case, both & and § occur

frequently as phonetic elements in logographs, and confusion is very likely

to occur.

On the whole, however, the bulk of .the data in the Zihul éppea.rs to
be valid in spite of the methodological. faults involved in its compilatior; ’
and will undoubtedly yield much relevant information concerning phonological
developments in Chinese dialects.




C-22

Appendix I.

Computer code for the Hinyi fangyin zihul.
PART I (The code for Cell 2) -
(«) The 16 shé (Cell 2, Part 1):

§ % = wo fBL= WO

; £ = 00 | @i = WI

? sk = NI | g = WU

% E= N % = WM

E X = NM b o= N
W= NG th=
7 = 0G ST = WG
@ = | - w

(b) Kai-kou vs. hé-kou (Cell 2, Part 2):
| M v = Kar
hev =
(c) The four déng (Cell 2, Part 3): E
| . ~4=w g
= %=
E =%

@ %

E (d) The four tones (Cell 2, Part I):
= 1
=2

' A= b

Radadsiaeiaiad

(e) The yin or subrimes (Cell 2, Part 5). (Arranged according to shé):

1
3
i




C=-23

& wo) @LH (o) O w0
n B Raag
= 2 2 B= 2
2= 3 %= 3 = 3 i
o= b X= &

%= 5 -5

1= 6 &= 6 M

/i_._ 7 e.

% S i

L ~
-4

() #83g (1) ]
- 1 £ = 1 :
= 2 g - 12 |
K= 3 = 13 n
A= b F = 1k H
A= 5 e 1 | f
= 6 '&= 16 g
= T #= 17 [ ;
%= 8 %= 18 .
B~ 9 E- oW -
- 10 ja




(1) Hy o)
s
R-

A% -

\'ooosim\n‘r_wm.n-

B BB A A D & e

5

-
)

1\Y)

OO 0O N O it F W N M-

(6) &y (wv)

O oo 3 O\UI F W N -

=
O




TN R RTINS TR TSR 0 T

(9)

(11)

(12)

SE M ()
/8= 1
%= 2
=3
8= 1
& & (o)
=1
- =
\E = 3
@.a b
e s
RE- 6
K= T
K= 8
= 9
@i.-. 10
= 11
ﬁ.fjﬁ(xn)
| ?E= 1
4 = 2
&= 3
= 5
&= 6
- 7

B MR W o I o
0
O 0O ~N 0N U O F W N -

e
& B E

[
(o]

]
=

2 =
a%__.lh

Z= 21

fi,= 22
fi- =
A= 24

B
R

15

16 -

17
18

19

2l
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(£) The initials or z}mi (Ceil 2, Part 6):

- 1. Iabials

ii. Dentals
¥ = T
£
=D
EXE

1ii. Palatals and retroflexes

ke = TJ

B =

%= DJ

A= nNJ

iv. Velars, etc. -

™

—_——

W 2 §o -
o
&

= TSJ

TSJ!'

(]
4]
<

5
>

X

GH

N B e
]

= GHJ
W_= @ (Zero)

c-27

TS
TS'

DZ

TSH
TSH'
DZH
SH
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» Part II (The code for Cells 3-19)

(a) Tones (Part 1): - |
l ®F-1  BE-2  EE- s N~
F- 1 ?%'J:.=2B . 8% - 38 B - b
| - : % 7 X (Cantonese) = hC
(b) Initials (Part 2): '

: Zero initial: @ (zero)

Stops and affricates:

El Iabié.l Alveolar Palatal Retroflex, etc. Postvelar

] | P vp t =T | tg =.ITSR kK =K

i p' =FH t' =TH tg' = TSRH k' =K

pf = PF ts =TS tg =TC t( =TSP v = KW

] pf' = PFH ts' = TSH tg'= TCH tg' = TSPH ~ lw' = KWH

] b =B a =D | g =G

E—: P =Bq L = DQ |

_ dz = DZ d% = DZR

— Note: Nohinitial H elways stands for aspiration. ;
] Fricatives:
i ’-Iat;:l‘a.l | Alveolar Palatal Retroflex, etc. Postvelar J
1 ® = FF s =8 ¢ =C S = SR x =X

: B =W z =2 J =3 z=1IR =XV

] £ =F | | Q=  h =H

£ = FH 8 = sH oh = cH gh = SRH

E v =V 2 =2H 3 =12 R =mv

]




;

Liquids:
v=Uy l =L Jd =R

* a1s

¥ =
Nasals: X
m =M n =N n = RS n = NG ]
of = MH nf = NH " = NJH P = NGH
(c) Vocalic nuclei (Part 3):
i=131 y=Y usy
I=1 Y=11 Us=Ul )
la12 Y=1v2 o=0 ,-,...J
1= I3 ¥ = 01 E
e =E $ = 03 0= 02. "
E = E1 W= U3 {]

4

€ =582 oe = OE
9 = E3 © = 04 [
J = Eb 9 = ob (Fd-zhou) =
3=E5 L§
2 = AE a= Al 1B
a=A 0 = A2 j
Syllabic nasals and syllabic liquid: -
m = M n = W n = NG 1= LL it
Note: A nasalized vowel 1s coded vowel plus Z. Vowel length (:) is coded

vowel plus W,




() Endings (Part U4):
m=M ns=N

p=P t=T7

Note:
Zero ending is coded explicitly as # (zezo).

Special symbols:

XX in any cell or part indicates that an element is either missing ar is

incorrectly specified in the Zihul, but that we were unable to supply the

missing element or correct the error.
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Appendix II. :J |
Flowcharts for the computer program

David Forthoffer “

Q:RD g

r— .
Clear the input buffer ”
Read a card
! i
(Is'].st col. & '$'D
| | .
no ygs ! (

g {

Type card on optionﬁl

I

/ Branch according to
\ the type of $-card

$ TITIE

$ PRINT

$ MATCH

$ DICT

$ TYPEWRITER INPUT

$ CARD INPUT

$ SEQUENCE CHECK

$ Ng SEQUENCE CHECK
| $ LIST C@NTRPL CARDS
$ UNLIST C@NTR@L CARDS
$ WIDTH

$ PAUSE

$ END

INIT.T
INIT.P
INIT .M
DICT
TY.IN
CRD. IN
SEQCH
NSEQCH
LISTCC
UNLIST
WIDTH
PAUSE

THEEND

-

n—




SIMPLIFIED FLOW CHART FOR THE MASTER PROGRAM

r~

i

i

Read an entry
and classify it

C-32

*all read_in.@

t

Is it in one of
Class I, II, III, IV?

)
no

|
yes

i

)

according to
the class

Store on disk

- p)

©

For each class:

Reed in an entry l:) no

set up & match table

1

Print a heading

l

Reinitialize to
beginning of class

-

Read an entry|®®

!
<:_Does it mateh?;)
Jo yés

J &

N

more

end of class

®

Print things

t

delete the entry
from the disk

J

——

This program is designed to classify any segment of data into
categories with an unlimited number of subcategories with match-

ing items.
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i
Appendix III e
A 1ist of the errata in the Hényd fangyIn zlnul. ;_1
Hsin-i Hsieh i }
page character cell comment {—1
1l *ﬁ* Siﬂ H -uek does not appear in the inventory of
finals ﬂ
2 % ;8 -uap does not appear in the inventory of ﬂ
; | . finals. ‘
* b /? j\}'? ' ¢ na should be  na. ”
| 5 AR | 398 -oik does mot appear in the inventory of _
finals. . LJ
9 /m‘ % H lacks tone mark. T
10 | I should be X . Gung yin gives faﬂ%m. b
10 ):T:. 324+ ;iap does not eppear in the inventory of ”H
finals. )
11 ﬂ\‘ :f% \?‘l -p does not appear in the inventory of 1
finals. ‘ g
11 ﬁ\ -,m ~l~l'\ z- does not appear in the inventory of ]
initials. I
11 A :/% M -iou does not appear in the inventory of i |

finals. U

L #‘ % lacks tone mark. ' ' -
L \
. - L
15 #\g 7% q.}\ jek does not appear in the inventory of ,
finals. 1
19 i, ‘i‘% lacks tone mark.




character
%)

cell
)

lacks tone mark.

lacks tone mark.

lacks tone mark.

-ua’? does not appear in the inventory of
finals.

:p  should be 7B .

;g should be 3R, .

-9? does not appear in the inventory of
finals.

“pv  should be ?sj' .

lacks tone mark.

-je? does not appear in the inventory
of finals.

#z should be f= ; 4  should be

®r .
2 |

¥ should be H .

© should be B .

-ue does not eppear in the inventory of

finals.

xua” should be cxue and xuad’ .

¢xue is from the reading ¥ k_ eand xud’
from the reading $fh 30 in Guing yun.
-ie does notv appear in the inventory of
finals. '

-i2 does not appear in the inventory of

finals.
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] page  character  cell comment | -
33 P flfy“ﬁfl -1z does not appear in the inventory of N
finals. H
34 -2 A -iep does not appeer in the inventory of F,},
finals. -
35 B 7%‘?) ctelie could be a mistake for ‘tgie . .]
38 3%, 2 25 should be i . :
b Rg /8P  1acks tone mark. '
b Y -y A4 ,g\ lacks tone mark. n
Wl n éﬂ H -ip does not appear in the inventory of \
finals. H
46 o7 jt"/%‘ lacks tone mark.
16 i e #, ts'  showld betg' . U
b9 A a more common pronunciation is s’ . : ]
55 ¥ 2 | ¥ should be F . )
56 1R 2 2 and f2 represent the same word, {
'bank'. In Guéng yin, P2 ha‘.s two pro- .
nunciations, one with the voiced initial {
£, the other with the voiceless initiel i
%) . Some dialects reflect the former
pronunciation; others reflect the latter. Q
Probably this is why modern reflexes from .«
Ancient ii (and ?gm_‘ ) appear somewhat ﬂ
irregular. | U
59 AR 2 ¥ should be £ . |
59 | ﬂ‘i\ 2 f(’, should be £ .
6k 85 ,&?—7 ©te; should either be ‘i or ¢ tyi .
64 % 3% -2 does not appear in the inventory of

finals.




comment

-i¢ does not appear in the inventory of

finals.

-if does not appear in the inventory of

1

finals,
7%\&‘ should be '§ .
\# showld be if .
-;uo does not appear in the inventory of
finals.
cts'u, should be ctg'u .
3 should be ﬁﬁf’ .
;f  should be ;& .
lacks tone mark.
-cey? does not appear in the inventory

of finals.

</

s  should be % .
j’\ should be 75'\ .

% should be 7 .
po® should be po’° .
%'0’should be t'0° .

X% 1s usually pronounced ts'au’ .

24 should e 5% .

‘lacks tone mark.

-3u does not appear in the inventory of
finals.

lacks tone mark.

is also pronounced tgi ou’ .
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page character cell , comment | . ;
158 V< %1 lacks tone merk.
159 £ 2 according to Guing yun, % has both a r}
shéng sheng and e qu shéng reading. “
159 ¥ %\ # lacks tone mark. F
159 % J{é\\ "*\ lacks tone mark. o
160 w K }%\ Ttg'iou  ghould be (t¢'iov,
160 4‘%} B %\3 lacks tone mark. | M
162 A ;‘é\ 'H‘! lacks tone mark. !
162 % . "‘"’:‘ ﬂ lacks tone mark, *J
162 A ;é .»T lacks tone mark. r
162 f\ﬁ *': lacks tone mark. U
162 L f‘ *‘ lacks t k i
' acks tone mark.
162 fo %2 MT Ak should ve - . F
163 j¥ ;7 ‘,,.' -uay does not appear in the inventory of w
finals. "
163  B5 2 S should begpq . | g
164 ;)')"] i}cf?\ p'e’ should be p'%? (?) g' |
16h ik 2 § showdves: . :
16k R “2R —ﬁ —uem does not eppear in the inventory of finals. Q
16 PR 2 #f, bas both ping shéng end q\ shéng readings. n
166 b iR 2 besed on the information given in Guéng {] |

yin, 8. is to be marked as hﬁ—-_l_—_%% ,
and ?}f;; | is to be marked as i\ F—X g;]%
It seems that in the Z}hul 38 1is intended

to be the abbreviated form of :}% .
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L i o o

g

page
167

169
169

170

171

1711

172
172

178

179
183
183
184

185

185

185

187

FEEW EHBEE

character

X

"

cell

R

B
A
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comment
-am’ does not appear in the inventory of

finals.

‘le  should be °lE. .

-iam  does not appear in the inventory of
finels.

Guing yuin elso gives & }*‘ 471 . The pro-
nunciations of ¥& in %4‘1 » A6 B4 >
end A% probably reflect this form.

Lt showld X . However, Gub'ng yin givés
three different pronunciations, two ink ,
and one in X .

-ien) does not appear in the inventory of
finals. ,

£h should be % .

Both J{ yin and Guing ydn suggest the
mitiai il for the chare;cter ﬁ_ .

< should be %, .

/ﬁ) should be 4%, .

lacks tone merk.

lacks tone mark.

X should be L .

te'ia’  showld be Bid .
t6'13°  showid be H4'id .
ctg'id”  showld be t¢'id .

h- does not appear in the inventory of

initials.




©-39

-1 ;
page cﬁa.ra.cter cell comment o i i
189 CALs ®F e could be a misteke for (ii. | L
190 Jo &% cia could be a mistake for cid. 1
| 190 & A, lacks tone mark. | -~
193 @&' 2 should read: M/~ —% m*ﬁ . k
194 % 2 %8 should be ;j; . ~ =5
195 i/f 2 should read: L ./2 W fF Al :/%’ . Guing :
yin gives M, ig( 40 for this character. H
195 %” ?%’"‘] neselization mark omitted (?). i
| 195 '%' 75+ nesalization mark omitted (2)i U
196 % )’\ﬁ \ naselizetion mark omitted (?). ]
199 [B 2 'p should be % . ‘- U
200 32_., 2  Z/-=_ should be JG:. : ﬂ |
202 V? 2 Guing .yﬁn gives both ping sheng and shéng
| sheng for this character. - w} |
203 P9 51 %P  -en does not appear in the invehtory of :
finals. . g
203 E&\ }& %f - -en does not appear in the inventory of U
finals.
203 i"%: j%#\ -an does not appear in the invgntory of U ’
finals. o
205 /48 2 fh showld be % “ |
209 7& 2 2 should be % .
210 K, 2 4 should be g
211 (‘v 2 &  should be (2.
212 ]/{ ,}%‘W]’ lacks tone mark.




C=l0

page character cell | comment
| 212 ifr /f%‘”" . lacks tone mark.
! 212 g j + lacks tone mark.

212 n | -,?,ﬂ*‘\ -2y does not appear in the inventory of

finals. |
212 /IZQ , f% 'ﬂ'\ ts'- does not appear in the inventory of
initials.

213 ¥ 2 4 should be 2 .

213 1R 2 gg\ should be /7 .
g 21h B 2 2% should be ¢ .

21k . 2 g| should be YA.
- 21k f‘é‘ 15+ lacks tone mark.
| 21 3] £ 1acks tone mark.

216 2 2 % should be Z&_ .
»‘ 217 A 2 % snowdave & .
226 3& E -,éﬂ"*\ -7¢ does not appear in the inventory of
w finals.
} 207 g 2 % should be 'z . o | | '
i 231 Fo :,éﬂ ‘H" -T2 does not appear in the inventory of 1
} o finals. |
] : 232 5% %\ -H"' lacks tone mark.
. 232 ﬁ_ | ﬂ% —ﬁ-‘- lacks tone mark. o
i | 240 "“Z | 3 ?H —ﬁ‘} -0 does not appear in t@e inventory of

| finals.

! 2ko “B"‘ﬂ ﬁlﬂ%\g lacks tone mark. |
1 255 ﬁ‘ | 2 ﬁﬁ = should be B R =

gt \)4 : e T AR R W T LT A o DT T RETIRE ¥ ETeaes k e




comment
should be 4% f=.
)ﬁi;ﬁniL- should be A2 _%=.
fi # =~ should be AZ_F=.
Guing yun gives ping sheng and qu shéng
for the 'cha.ra.cter /2 .

35 lacks tone mark.
i_ should be fi’_ .
ts'en lacks tone mark.
-ur) does not appear in the inventory of
finals.

£% should be 4%.
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Footnotes

1 The preparation of this report as well as the project described

therein was supported by National Science Foundation Grant GS1u30.

s Workpaper 2 (Wang 1966) presented a system of coding the phonetic
date iu the Zlhul. The problem of coding the Chinese logographs as well
as some Ancieﬁt dhinese categorizations was left to be solved by Charles
N. Li.

3 The Hinyd fangyIn zlhu} (Peking University 1962) is one of the

most commrehensive‘Chinese dialect surveys available.

4 Charles Ii (Li 1966) devised an alphanumeric code for Chinese
logographs which analyzed the logographs into stfokes, each specified by
& code letter; the relative position of the stroke within the logograph

was indicated by reference to the horizontal and vertical axes.

> The Chinese Telegraphic Code can be found in, for example, the

Modern Chinese-English technical end general dictionary (McGraw-Hill, 1963),

Vol. 1.

6 The choice of Ddng's reconstruction (D3ng 195%) was entirely arbi-
trary; our coding scheme will in no way prejudice the results since it
faithfully preserves the existing distinctions without necessarily specify-

ing what constituted these distinctions.

7 This section of the report, as well as Appendix II, was written by

pavid Forthoffer, & programmer for the project.




